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1 

fliE$«fiM£££fflifEyy 3 yfflKSBfc***** 
l5£fc8K£* b y^K LT MIEv- U 3 y»K<D8ffiiI 

*?**tWEy v ayiwHia^t^s* *afc«^ 

a. 

(£1-|>M$lXgk, 

mi£M<7)ftmttsmiZi/ 'J a ySft&ffifciJMfcy 'J 3 

-fy/-f &Sfl2Xgk. 

OH® t» 0 Gbithm 3Xg k , 

*>^.^itT. Htifev- , J3yS«c7)ei«gBSr^fCy , J 
3y«£»jftt*SI4Xgfc. 
1HE»2XgWWcfHlS"Ca->T. fIE«IMI*W 

Oflffi£Sft*««S9£*>-tf4»3Xgk . 
l5ffi^«S:X b -yXtc LTffie^'J 3 yS&cDKffiiffl 
LT. frlBy'J3y»^Ci^SrStTyU 
3yBSr»jftt4»4Xgfc» 

Mey 'j 3 yjixcy- h jg8R&$j£ t . &v *?gEy 
y- hwm<?>mm?>Ui/v 3 yit^ew* y-w? 

IXV-X- KWy««£Jf«W-*.»5Xgfc. 
«iEfB2XSia»Cff?XST*-5T, BUlSlfe^^+O 
* * ffley 'J 3 yflJNB&fttcttft § * 6**JSI 
gk fcfittfcd k ZftftttZ hy>i?A?nWmH 

fim.sixgk, 

friE^o^Sr^tffriBy y 3 ys^st^ty y 3 
-ey^-f S82Xgfc. 



2) ^^8-293590 

2 

MEtftlUllOTRiiltTiaftffll^JBtiiUfctt. BPWUfcll 

frieffe^KS-x b y Ltffifiy y 3 yg$<7)gffim 
frt>mnx. KriEs/y3ya«<oci«»*»Lt^y 

3y«Sr^-rsm4Igk. 

Mey y 3 yi±ty- b &ssn u - vctt? 

y- bmffi^MilwlSy 'J 3 yJBt^f$»iS b- try?* 

10 H9ie^2xg»tcffdxgT-j)oT. unEtetui+o 
*^*S:«risy y 3 yjiffai^Kffitts^ *»«iax 
atifiifcifcSrwat-reb^y^^^oieft* 

So 

[n#*5] j/U3yaHRcait»ijtLT»iia«« 
t k 2 c«gi5k mmhw, 1 Xgk , 
Buie?t<7)rti&*OB5iay y 3 y«««BBK*^*s* 

trBftyy 3y#fc&4fft*WR£?BJfcf 4S2XSJ:. 

(©SlBSrSftfflSKSRO'&i^iWSXgi: . 
20 HUlS^»«5:^ b -y A'tc LTfTlEy 'J 3 yS$cOg®lffl 
*^*LT, friey | J3y*«^ia«gBi:^2fl 
:Ok£SLTSfliyy3yJfkliS2yy3yJfk£^ 
j£-f4S?4Xgk. 

i y y 3 y«±cs i f- vwmkwmh t 
1 1> <cffneflS2 y y 3 y«±icm 2 y- b tetUR^^ 
L/ia. 1 y- himm±<7)-&ftiz& 1 y- b« 
mmm-h 1 1 tt«»2 y- b«e«H±<o-i»»fc 

»2y-b«ff*»Ifi-r4*5iafc. 

mien 1 y- mms<owii«>i^eib 1 y y 3 vmizm 1 

we* 2 y- b«®coMfflj^i?ien 2 y y 3 y«tc«re 
s 1 mnm 1 immmMcnm 2 mnm^®. « & h - 1 

y^LT»2V-^ • y*«Sr»*-f4IS7Xg 

t. 

fiiey y 3 y«ffsijfi»wttts-e:*«s«ffli 
gt k ^^sk -rs b vvi>x9<mmH 

40 [ if^JB 6 ] y y 3 ymmm tm& tx n 1 

t»2fl*»i:*»*-f4»lX8t. 

MiBfli<7)i*iss-*tfiifiey y 3 ya«i*ffltiMky y 3 

-fyy-f4S2Igk. 

151^^5:^ b y^t LTf/lBy 'J 3 yS«^S®ffll 

*cSSk i-glLTS 1 y y 3 yjgkg 2 y y 3 y.lk <rJB 
50 l£1-!>J&4Xgk. 
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(3) 



^^8-2 93 590 



mes i x y n >m±.izw. i y- hte«iR»«dtt- & t 
1 1> c Hflftem 2 ^ y n 2 y- h lanns- 

is* i y- h*e««±o-««-(ca! i y- m 
mB&ti tti> iztm 2 y- himm±<r)-$mz 

Men i y- bmffi^wfflioBuiEm i >- y n yitcss i 

*«£<9??&h& F-fy/LTSIl V-X ■ K W > 

mfie^ 2 y- hmsc7)MS!icomrfeB 2 >- y 3 fitine 
is 1 mnmt immwmom 2 mmm^nmt: h - e 10 

a. 

( if *a 7 ] li^js 6 letBo h- 5 y vx 9 mmm 

flriE352IgKfc{tS*?£<OF-eyyti. Hlflflc 

asa^iMfc^ya^^^iieiiwt^AaswKff 20 
wiem 6 igtts ft s m 1 mnmco^mmz n s^&bj 

[0001] 

&. 

[0002] 30 
[&#^8ffi] SOI (Silicon on Insulator) 

90 ( 1 ) tt^FffiSAtotMr^hlSfc^U m<7> 
(2) liA-A*SrffiB£jjtt. BBc*^-J:3K, Sffi 
1 1 Hi. 'J?% < b itlMizmti/ y a yJB 1 1 2#j£ 
#3*1. IMfc^'Jayil 1 2c0±lt{i>-y3yli 
1 3^dt$iiTV^. dOv-yn^Jil 1 3±tctty 

-Mftawi i4^LTy-h«ai 1 5#Kit<^t 
■o^s. -eLry-Mfiii 1 scomi^u^ymi 

1 3fc{iV-X • KM >ffl&l 16,11 7«£$ 40 
[0003] 

*08&XWR L S O I ABfCti , x'Ja y JftPHMt 

CfcTF, MI St Ho. MI SJiMetal Insulator Semi 
conductor ^BgT'J>^>D §1<Q h yy : JX?<0?->r*fr1*] 

lz*<y%ZT-wmt ix K-eyyutits-fcrii, ^y 



[00 04 ] NMOSltOift^H-?/' 
S^TIi, 01 O0>«8B ( KH y«a I d ) -«ff 

(y-MffVg) ) imiZTptXoiz. \.\b*t>h*v 
?*£.t&. ccossm. ffi^y-h«Etf)««Tty- 

L«< hyy>x?ft&tfgfc 
[0005] *#5Jli . JFttHKOBff t «t Sy'Jnyf 
fcW&Stfe. fcJ:lAvbt9>&dr:x?£f&kt ££££ 

[0006] 

h 7 y ! Jx ? tfMBftfr jfeT* S . 

[0007] -r^*>. ?s o sbitmfcom&timt , 

SSlIfiTs ^ya^aHStaSr^LTfltWRS-JgJS 
t*. <X^X'^2XmX\ rHOrtSSr-^tfyyaySS 
*DBt*'>*t *trKfty y n yfrh^hmmZB®. 

■tb. m^xm3xmx\ immwmwizy-mimtm 
&uzm. zcommzftmizm^bitz. *<m 

3«aarffi-c**. 4fettjjE«a*i6Ktjv^. ^2 

yfrhtchwmzmfcLWk. zvammz^m 

Y-vyyth-xmxbh. 

[0008] hyy : Jx?<rm&m\t. ±BSI 

y- r-mfiopwcov y a yatc^^S: k- tvy l 

[0 00 9] ifctt, ±IB»9^*Hi-»ROWt*ffiO 
^lXS~m4IStfcv^T. mixya>'li;f52>- 

1 y- 1- fegit & j&tt-r & 1 1 1, izm 2 ^ y 3 ym 
±.izm27 t -him®zmLt:&. mir-htm® 
±.(D-&-$Hzm 1 y- h«s*»*-*-4 bbUzm2y 
- \*tm®±.v>-M4Hzm 2 y- Mw^jgjst * . -e 

08aB6IS"C. ^ly-r-m^Mfflcomi v-yay 

miict)^ 2 ^ y a ymizmm 1 uaan^i^ 

)H2in@!(^iK«!Sr V-fy?lxm2V-X ■ r-'U 

4ym&mmh. tLx±Mm2xmumzm2x 
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[0010) 

**?%ti i %&h.x\^tzit>, mmxmzxnx, tm 

imVrz%HXi>W¥tZZ\ktf%\,\ UlYyyiSx 
COO 1 1] 

coo 1 2] mi co ( i ) iz^tmixmx'te, m®co 

OVfyyj-fflB mm. u^Mffi, lift, a 
*») *JKSU fcotkcox-yi-y^mm^zXoX. y 

viymi nzmi 2*Bi$.ixm%i3&mm- 

C 0 0 1 3 ] ifclrvna 1^(2) {CiRt»2IgTtt, 

mum^tmnm (jar. cvDt^o)mtzXr, 
x. mi 2<7)i*ig££tfi''j oymmi lcommzim 

mtlxmk : yV3y!8l4£B!8.i-&, ZcoBtftuO 

vy^-htf?* (BSG) ^HSiftg?) ij y (P) 
tf^^^Uyv'J^-hXf^X (BPSG) ITtfM$ 
tlX^l. 

iooi4] m^xm icoo) iz^tmsxmxu. 
^eftyyn^iifcjSffiti/ca^. mmzx-oX*cr>& 

ISA 5" f 3 y$^*ffi£¥iHL LT . TOfcJgj 1 5 

mmonmizxix, iswmm 5co$mi%.$m 
mi 6izm&fritz. zzxu. amuLie^o 

[ooi5]0i<o(4) i,z^tm4xnxu. m-ity 
'jzymiAZxb y'vzixyvaygmi icomm 

Mfr^mWllZ MzmmiX . yVnymLl 1C02& 

mm-^tmmzi. am ( 1 3 ) zmt. zco 

( 1 3) tfx'jnyjfi 7fc&S. £«o(4)<0 
HJitiE ( 1 ) — ( 3 ) «Hfc*f LT_LTRKU:«SR 
X-mLXhh. 

[00 16] ZLX. M^ffot, Kft^Usvll 

1 4*(r>t^m£y0 3ymi7coRw&mzm!LZit 
xmm 1 8 zmm-h . z oomrnxmn^nmrn 1 
e^ri^b^imznmmj.n.xmhhzt t>»r 

[0017] _tE» 1 HtfeM^>H 
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6 

ffi-cii. SKLy'^yii 4iz*vmwtitix^&tz 
f&BuiXgKJoT. fOsfc^SSa^yayJIi 7 
0)%m&ffizmiZtlZ>. ZWtztb, y>)ayf§17co 

[ 0 0 1 8 ] mz^ y £bitmfccomikirmcr>% 2 

«&H2^)l8ttieHKJ:*?BlWt*. 02Ttt. ±12 

ii i x-mw Ltzcob mmm^shui^-^mn 
■t. it:, iMemimmmtrnmcoxntt. ±essi* 
10 mmeomm Lxmz . c c -c^Bnwi^m-f & . 

[0019] JJESB 1 SBSWCKiPl 1 IS^ff^ 
T, H20) ( 1 ) iz^tXdlz, yVaymWLl ltol 

1 2&jmix atf£n 3im&ti. <x^x-m2xm 

fflltfCVDmizXiX, mi 
2(0ftmt: £tf v y 3 y»K 1 1 ^fflfcf&fcSffiti fc 

*fcttZ7yfc*?* (BFt ♦ ) fc-ftfy&A-f*. 
-Wfc LT . Wtitis 0 3 yjR 1 4 c7)MJf * { 100nm§ 
20 So^cJi. b* o-f*>1tAjfefNi, JT^ii^x^ 
;^-*«2 0keV-30ke VKfg£§*u H-X* 

[0020] -££Of£02?) ( 2 ) Cjct J: o t, ±8E» 

i mmmx-mm uzm 3 xuzn -> x . is-ft>- y a ym 
1 4co$miz¥fflm 1 5 £Bf$, 1 . zcomw zimm 

^y^y^MS-xb •y/tcu>'U3>'iii 10s 

fflffll*»4>l**LT. yyay««l KOflttS ( 13) 

mixyjzymi 7trB&t&. zhizfmmxm 

30 t «fc -oX , Kftv- y 3 y& 1 4 +0*»>^Sr yjnym 
1 7 c0RW£mz&Wi $ -tirT . t&m 1 8 5: Bf&ti . 

[0021] ±Mem29mm<m ^bitmmcomm 
mx- 1, jjsss 1 ^si^j t R«t . * y 3 yji 1 
7 ^^ffiiS^tcteiJ ? . i/ y 3 y m l 7 coftwti 

mwm asjifiTt* -r t ■ 
[0022] zzx\ mm7Ftwm%.t m t m 
mzm3iz£^xmw?&. H3«i, mmiz^mum 

L. ffltilzmzijfo£7jkt. WHz^KtXolz, yjay 

40 Tfflmfft^meytfrklzli. i/ijayw^ 

^rtKStLTffffitta-CJn*l*lA««TL. C ssi/Cb 
{±0. 1-0. 5gjgi:^§. ^OffiiT^-yy^ffl 

WKt'y 'J 3 yffllr (*7ttWUemi^r« . + ^3l<7)Ji£ 
tc(S . ffffioi/ y 3 yM?TO6tt«*lifflct L . 
y3y(ffltc«(R$it|,. ^Et'<?)>-y3y(i^^jg 
ftfciHkyyayflO^MfljaiKwJtm (m = Cssi/ 

cssioz) *fl«WBRi:VH\ c*itr--y>-^a 
»ffl»tj:»*o. 0. i~i. ow&comm 

50 *. L*>L. OlffAfttt. T--yy^n#Sfcj:t/aS 
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*<n*msm%. (cb ) tttteffii-f. r--'jy/ft 

c o o 2 3 j ^zmm^t^m^v vnvx. 
(bsg) cr>^m>mtmt<7)mm4£±-?x 
witti. mK*m*yfii. mmzmu 

m^i-i. bti&§&a*mtiUBt. s^ya y/* 

Cbsg fc-t&i, Csi = m • Cbsg T'-^Jt^ilS. f^T 

[0024] xtzwtm&ki ^ 5 y ¥x?<mm 
vimmm i law* fc{4» 2 sum: hwc* & 

[00 2 51 050(1) ics**-j:3(c, ±£3nms 
W*fcttSI2fyfc0lTl»«BLfc8E 1 ZS~S4IS*J J: 

t/mmumfi oztizx^x. 1 6±££ 

4 <D±.M<7)—Uttlz is V ay mi 7 imfoZtiX , 5*0 30 
HftilBv 'J n yJf 1 7 off ffiiSftKU^^XjWfittS 
[0026] ( 2 ) tC**SS5l8£?r 

3^1 1 7o*fflCKftv'J 3y*»4.4*y- hses*JSi 

2 1 &Vvc8UtfCVDi£fc:J:-j'r£*Sft 
y V ^7 7 4 -a«f ( U ^ 8#, SAL 40 

*y^30 tJit^x-yf-y^atetior. ±fe* y-9- 

ttfcioT. ±SE>'-Mffi2 2<0IHBIft>'y3Vll 
7t^«ft* H-tV^LTV-^ • KM y«j2 

3. 2Amm-h. *yiM Fro-feAttjje 

■i>ffl&23, 2 4li. fllRifLDD (Lightly Doped 
Drain ) KBtKyWRUTt J:l\ 

[ o o 2 7 j ±e h ?^^^«8ita«* i mm so 



«fH¥8 - 2 9 3 5 9 0 

8 

-ett, 5sy^i>*«sosjt^aomi . »2HJtWC 

17W»fflifi«W)*'>«aW66 t ISTLTV^o. Wo 
ft , n f-^ *;u h ^ y ^ * ^J^fiJt L^*&t(i . 

HI. 

[ o o 2 8 ] ate r- y >i;x?cr>m&i>m(7)m2mmm 

Tli. JJE5R y^-frSIROlgjS^raoig 1 Utem*: 
<i$ 2 idfiM t j j» l§Hre$> 4 »f . £ z T-ttlB* tK 
WJ. 4fc. JiieHl, H2TjKBflLfcOi:H«<0fll 

[OO29]06O(1) KSttJB 1 IST14. M^O 

y ^-iSffi^iyxyf-y^ickoT. y 

ynyfflRl Kcjfl 2e»«UT»ldM*«6 It* 

2fltta56 2s-jefig-rs. 

[0030] <ftvCH60> ( 2 ) tCS1^2lST{i, 
MitfCVDffitioT. »1 20rtfi**tr^y3y 

sfi 1 1 o^sf tiwb^ y aysu zmmz . zco 
Kfty y a ^« i 4 ii . W£ tf * ?*s/ y r- # 5 * 
(bsg) ^fsffijgcoyy (P) t*tr*«>*yy^y 

(BPSG) Wfrhtch. itzii. 
&xmz£ oTK-fty y 3 yjR 1 4 wzTn^mz f- t 

[003 1 ] j^vtH6c7) ( 3 ) fc5t*i!3ISni, 
Wiif C v DffiC J: -> T , 'J a y« l 4 comiz 

h&mnzii'ix. ixwwmi 5oim*:$.mM 

1 6 

[ 0 0 3 2 ] 06O ( 4 ) CSrf»4ISTti. K-fkv- 
y3yRl 4Sr^b>y/ttLfc0fffl. BWKi^T^y 
3y«« (li) coKffliJA^I^iL. y'J3ySS 

(i i)«ui, »2fl*e«(6i, 62) zmt. Z 

ft»lfl«« (6 1 ) 3WBl^'J3yJi3 1lCiflrO. 91 
2&K3 (62) *^2y | j3yl4 1^5. ^ri5. 
Z<7) (4 ) OHttJJE ( 1 ) - ( 3 ) OHKtt ITJ:T 

[00 33] fUT, «I^oT, SE-fb^y 3yffi| 
1 4+0*^^SIl , g2yy ny!3 1 . 4 1<35# 
iiiifififtffiltS-rcSl, ^2^15)13 2. 4 2*m& 

(cff ^ ii^aigT'^fo * £ 1 1, Ttree-e* § . * £ <o 

DMPItt. JU2iaJa»ffc*U/, ^ftlSTfirott 
[00 34] <XV>T'07O ( 1 ) {Z7f.tm5JMift 

0. zwxnxn. mmmakmzx^x . ±c» 

1, Si2>-y3yji3 1 , 4 iw#«ntc®ifkxy ^y 
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1 y- b^SK3 3±K*1 r«ffi3 4 £»j£t* 
fcfct>£, JB2y-httlMl4 3±(C«i2y-MnS4 

[00 3 5] 8ft vC 07 05 (2) £^-f^6H§$rff 

ffi. mi* <-*ytrm) cio-c. * 2^1)3 

y«4 lfflSSrS^ l/^h^?5 1 *L 
•C^*>-aAffitJ:oT. ±a»iy-h*83 40if 

miom i y y a y« 3 1 cm i msroMta ( mm n 

IWi) ^h'-fy^Lxmiv-x • KM villi 
35, 3 6 T-y^y^fcttWt 
iS^^^x'y h Mate i -9 r, ±iBUx*hVX? 

5 1 

[0 0 3 6] ^LT07c9 (3) fcjFtStTITjgfcfT 

X4* V&AffiC i-)T, ±K* 2 Mt*4 4 <0M 
ffll«o^2y , J=jy«4 lfc»28W&**&ft (Wilfp 
STOMU) SrK-fy/Lr»2V-X • KMv«K 
4 5. A6ZB$.-fh* ZcmizLX, 351->y3y 
€3 1 tnftMh^^^SO^^ft, 352 
v- U 3 yjf 4 1 Hz p f-v ^ r- 7 y 'Jx 9 4 0 
ixl.. fct$, ±ESS1. &2V-X - VUjymm 

5, 36. 4 5. 4 6fi, flUfct'LDD (Lightly Dope 
d Drain ) flBBViC^jftLT t«tV\ 
[ 0 0 3 7 ] . ±K06 W ( 2 ) TiJKHU:» 21 

. m i GttSP 6 1 m o a^iMtv- y a ^jr 1 4 

[0038] -r^^*>, ms<r> ( 1 ) c^-r^^tc ± 
e»2iSTii. MiJfcvDffitctor. aii2^rt 
fi^tr^unysei i<o*BK»fl:^ , ;3yii!i4 

iJ&f&th. <X^X'VV777-<-mi (UiSXhm 

6 2MiWo U : J Xh-? X9 5 3 ^m&-t I. %t^X4 
tyW&liZX-yXWMti'V 3 yffi? 1 4 +t*9*S: K 

I. 

[0039] Z<?>£oliZ>l*y&ALt:tk. S53ISiil 

&coxm*'fiozkx\ laso (2) ^.Tiktxoiz. m 

1 i"J a y® 3 1 ff)*t£m 1 fctScfl 3 2 tffflLZtib . 
[0040] _LK07"CB«flU:.k3fch?>' 

y**f»KS£fT'p. 07 « ( 2 ) x-mmitc 

»6lSTtt, 3? 1 fflS«>roft£ nSPF&to*^ 
07?) ( 3 ) TKWUfclll7Ifin4, SS2 



6) *tl»¥8-2 93 5 90 

1 0 

T, 08<7) (3) (Cjnt<tptCs *<?m$:fo%.LX%$> 
)VY7y : JX9 3 0tfm$.Ztl. S2y'j3yf4 IK 

Ptt^h7y^^4 0«$as. -?-LT3S2 

v y a y® 4 lKtt* ^ L-C=Srfttettl*i»«)t 

[0041] iMsmsx-mmuzsmumizxtni. p 
f-^ h jyifxtvm&mmz&^mtf h - ty/ 

10 69UK1 (Hw*«) D lzt>*vmtfV-t'y?ZtiX 
\,\%\,\ zntztb. p^*)VY7y : Jx?<r>W®M%. 

[0042] 

^^^v^yayS^a-tiitJ&^Si. h7 
v iSx WW&Jmz £tM. : s y 3 y *co#H j££FO 

y^?tli, %£.h7y>>x3Hz£&^hiQ>&*y7 

h 5 yfzf&mtti z t tfX'% h . 
[HffiOflS#=3:iaBS] 

[0 1 ] 55 ")*i>**«<0W l WtWwWlISHTft 
■§»„ 

[ m 2 ] §S 9 4tb*WBt?tt 2 HatW<0«3SlSHT A 

[03] m^iTct^wmtm^m^mx'hh. 
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